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TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of time required to achieve a new steady-state level. 


BACKGROUND: 
It will take 5 half-lives to reach to steady state with any change in dose. 
SOLUTION: 

Step 1: Determine half-life by using the given k value. 

k = 0.183 h! 


In(2) 
Fa 

a 
1/2 ~ ah? 


typ = 3.788 h 

5 half — lives = 3.788 h - 5 
5 half — lives = 18.94h 
Answer: 18.94 h 


tip 


RATIONALE: 
Correct Answer: 


e 18.94 h - The calculated time is 18.94 h. 


Incorrect Answers: 
e 1.561 h - The calculated time is not 1.561 h. 
© 18.81 h - The calculated time is not 18.81 h. 
© 1.572 h - The calculated time is not 1.572 h. 


TAKEAWAY/KEY POINTS: 
It will take 5 half-lives to reach to steady state with any change in dose. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 18.94 h 


Question #: 12 


1D: 58689 What is the hepatic extraction ratio? 
Notanswered 
Y Fiag question Select one: 
Send Feedback 0.102 X 
0.018 X 
0.0354 
0.100 X. 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of the hepatic extraction ratio. 


BACKGROUND: 
ClHeratic 


The following equation can calculate the hepatic extraction ratio: E = q; 
etic 


Where: 
© Clitepatic is hepatic clearance 


© Q Hepatic is hepatic blood flow 


SOLUTION: 


Step 1: Determine the volume of distribution using the given dose and clearance. 


— Dose 
Vacs, 


— 300mg 
ae mg/L 


Va = 93.75 L 


Step 2: Determine hepatic clearance using the coefficient for liver metabolism (Fin), Va and ker. 


Clitepatic = Fin - Clrotat 

Clitepatic = Fm - (Va - ket) 

Cliepatic = 0.1 - (93.75 L - 0.183h*) 

Clitepatic = 1.716 L/h 

Step 3: Determine hepatic blood flow by using the given cardiac output and Qriver Values. 
Q Hepatice = 0.25 - CO - [1 — het] 

Q Hepatic = 0.25 - (85 gp ee - 68 kg) - (1 — 0.45) 

Q Hepatic = 794.75 mL/min 


Q Hepatic = 47.68 L/h 


Step 4: Determine the hepatic extraction ratio using hepatic clearance and blood flow. 


Lee 
as Qutepatic 
_ L710 L/h 
E= 47.68 L/h 
E =0.035 


Always check your units to ensure they cancel out and you are left with the desired units. 


RATIONALE: 
Correct Answer: 
œ 0.035 - The calculated hepatic extraction ratio is 0.035. 
Incorrect Answers: 
* 0.102 - The calculated hepatic extraction ratio is not 0.102. 
* 0.018 - The calculated hepatic extraction ratio is not 0.018. 
* 0.100 - The calculated hepatic extraction ratio is not 0.100. 


TAKEAWAY/KEY POINTS: 


The following equation can calculate the hepatic extraction ratio: Æ g 
Hepatic 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 0.035 


Question #: 13 


1D: 58690 DP is now experiencing acute renal failure and his creatinine clearance is 22 mL/min (1.32 L/h). 


Notanswered 
Assuming normal CrCl is 93mL/min (5.58 L/h), what is DP’s renal clearance? 


Select one: 
3.652 L/h Y 
3.501 L/h % 
4.058 L/h X 
4.109 L/h X% 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 


To learn the calculation of renal clearance. 


BACKGROUND: 


The following equation can calculate renal dearance: 


ClRenal = Fe 
cdotClrotat 


RATIONALE: 


Correct Answer: 


© 3.652 L/h - The calculated renal clearance is 3.652 L/h. 


Incorrect Answers: 
e 3.501 L/h - The calculated renal clearance is not 3.501 L/h. 
© 4,058 L/h - The calculated renal clearance is not 4.058 L/h. 
e 4.109 L/h - The calculated renal clearance is not 4.109 L/h. 


TAKEAWAY/KEY POINTS: 


The following equation can calculate renal clearance: 


ClRenal = Fe 
cdotClpotat 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 3.652 L/h 


Question #: 14 


a You are tasked with preparing 12 suppositories with 475 mg of cefuroxime. 


Notanswered 


Given: 


Density factor = 1.7 
Blank suppository (PEG base only) = 2.78 g/cavity 


Calculate the amount of PEG base required for the preparation. 


Select one: 
1301 g% 
30.10 g* 
3001904 
1310g% 


Question #: 15 


1D: 58682 
Notanswered 


Flag question 


TOPIC: Prescription calculation 


LEARNING OBJECTIVE: 
Learning the calculation of the quantity of PEG base required for preparing a suppository. 


BACKGROUND: 
The amount of PEG base needed to prepare the suppository can be calculated as follows: 


SOLUTION: 


Step 1: Calculate the amount of base displaced. 
Deea a E) 


Base Displaced 
Base Displaced = “4 


Base Displaced = 0.2794 g 


Step 2: Calculate the amount of base needed, 
Base Needed per suppository = Blank - base displaced 
Base Needed per suppository = 2.78 g - 0.2794 g 
Base Needed per suppository = 2.501 g 

Base needed in total = (2.501 g) x (12) 

The base needed in total = 30.01 g 


Always make sure to check your units to make sure they cancel out and you are left with the desired units, 


RATIONALE: 
Correct Answer: 


œ 30.01 g - The calculated amount of PEG base is 30.01 g. 


Incorrect Answers: 
© 13.01 g - The calculated amount of PEG base is not 13.01 g. 
© 30.10 g - The calculated amount of PEG base is not 30.10 g. 
© 13.10 g - The calculated amount of PEG base is not 13.10 g. 


TAKEAWAY/KEY POINTS: 
The amount of PEG base required to prepare the suppository can be calculated from the density factor. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 30.01 g 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


SP is currently being administered a 250 mg IV bolus of ciprofloxacin every 4 hours. Given: 
Cl=4L/h 
Cio) = 3 mg/L 


Determine Cmaz,, 


Select one: 
17.17 mg/L Y 
16.89 mg/L X 
1743 mg/L % 
16.61 mg/L% 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of Cmax ss- 


BACKGROUND: 
The Cmax ss can be calculated using the following equation: 
e 
fracDose Va 
edot F 


cdot 
fracl1 — etau 
Where: 


|C_{max_{ss}| is the maximum plasma concentration at a steady-state level 


© Fis the bioavailability factor 
e Vais the volume of distribution 


° tau 
is the dosing interval 


* ka is the elimination rate constant 


RATIONALE: 
Correct Answer: 


© 17.17 mg/L - The calculated concentration is 17.17 mg/L. 


Incorrect Answers: 
* 16.89 mg/L- The calculated concentration is not 16.89 mg/L. 
* 17.43 mg/L - The calculated concentration is not 17.43 mg/L. 
e 16.61 mg/L- The calculated concentration is not 16.61 mg/L. 


TAKEAWAY/KEY POINTS: 
can be calculated using the equation: 


fracDose Vi 
cdot F 


cdot 
k, 


a 


edot 
frac11 — etau 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 17.17 mg/L 


Question #: 16 


1D: 58683 Determine Cmin,, 


Notanswered 


t Select one: 

(Ears: 14.17 mg/L¥ 
13.96 mg/L X 
1435 mg/L * 
13.33 mg/L% 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of Cmin ss: 


BACKGROUND: 
Cmin_ss can be calculated by the following equation: 
3 Dose-F | _e*r 


i i= 


e |C_{min_{ss}] is the minimum plasma concentration at steady state 


* ka is the elimination rate constant 
e Vais the volume of distribution 


e F is the bioavailability factor 


e 7 is the time interval 


SOLUTION: 
Step 1; Determine the volume of distribution using the dose and initial concentration. 
— Dose 
=Q 
— 20mg 
~~ 3mg/L 
V = 83.33 L 


Step 2: Determine the elimination rate constant by using the given clearance and calculated volume of 
distribution. 
cL 


Step 3: Determine the Cimin)ss by using calculated Va and ke and the given dose and clearance. 
— Dose-F eer 


Te a ee er 
(Oi. Sel. aoe 
‘mites — 33L ` Jeroan Tan 


Cmin, = 14.17 mg/L 


Note: F = 1 because this drug is being given IV. Always check your units to ensure they cancel out and you 
are left with the desired units. 


RATIONALE: 
Correct Answer: 
e 14.17 mg/L- The calculated concentration is 14.17 mg/L. 
Incorrect Answers: 
© 13.96 mg/L - The calculated concentration is not 13.96 mg/L. 
e 14.35 mg/L- The calculated concentration is not 14.35 mg/L. 


© 113.33 mg/L - The calculated concentration is not 113.33 mg/L. 


TAKEAWAY/KEY POINTS: 


Gmnn_ss can be calculated using the equation: Omin,, = 22 


REFERENCE: 


[1] Ansel, H. 
Philadelphia: 


& Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
folters Kluwer. 


The correct answer is: 14.17 mg/L 


Question #: 17 
1D: 58685 Calculate the fluctuation 
Notanswered 
Select one: 
1214 
051% 
0.75 X% 
1.63 X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 


To learn the calculation of fluctuation. 


BACKGROUND: 


The fluctuation is the ratio between the maximum and minimum plasma concentration at steady-state 
concentration. The fluctuation can be calculated by the following equation: 


Fluctuation = 
FracCtextmaxezns Cteztminests 
RATIONALE: 

Correct Answer: 


e 1.21 - The calculated fluctuation is 1.21. 


Incorrect Answers: 
e 0.51 - The calculated fluctuation is not 0.51. 
e 0.75 - The calculated fluctuation is not 0.75. 
© 1.63 - The calculated fluctuation is not 1.63. 


TAKEAWAY/KEY POINTS: 


The fluctuation can be calculated by the following equation: 
Fluctuation = 


FracCtextmariesns Ctertminezis 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 1.21 


Question #: 18 


ID: 58725 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
Not answered 


Hag ALis an 18-year-old, 62 kg male, taking Drug A via IV bolus. 


| Send Feecvacs Given: 


+ Therapeutic window 1.42 to 9.19 mg/L 
* t12= 5.5 hours 
.F=1 


Calculate Ka 


Select one: 
3.81 hX 
0.126 hw 
0.262 h1% 
0181h1% 


TOPIC: Pharmacokinetic calculations 


LEARNING OBJECTIVE: 
To learn the calculation of the elimination rate constant. 


BACKGROUND: 
The following equation can be used to calculate the elimination rate constant. 
ka= "2 
tye 

SOLUTION: 
Step 1: Calculate the elimination rate constant. 
k 

a tiya 

Eo lee 
ka = Bah 
ka = 0.126 h 


Answer: 0.126 h! 


RATIONALE: 


Correct Answer: 


© 0.126 h! - The Calculated Ka is 0.126 hr. 


Incorrect Answers: 
© 3.81 hr! - The Calculated K is not 3.81 h. 
© 0.262 h! - The Calculated Ka is not 0.262 h". 
© 0.181 h! - The Calculated Ką is not 0.181 hr’, 


TAKEAWAY/KEY POINTS: 


The Ka can be calculated by the following equation: ker = #2 


ha’ 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 0.126 h” 


Question #: 19 
10:58726 What dose needs to be administered to have a minimum plasma concentration of 1.42 mg/L? 
niora Assume clearance is 7.98 L/h, and T = Taz 
flag 

oes Select one: 
1008 mg * 
858 mg ¥ 
477.4 mg % 
490.6 mg Y 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of dose to achieve a certain minimum plasma concentration. 


BACKGROUND: 


The dose required to achieve a certain minimum plasma concentration can be calculated following the 
equation: 


Chin = 
fracDose V 


ka —ka 
cdot cdot 
fracetau 1 — etau 
right] 
Where: 
* Grin is the minimum plasma concentration 
© Fis the bioavailability 
e V is the volume of distribution 


© ka is the elimination rate constant 


. tau 
is the dosing interval 


SOLUTION: 
Step 1: Calculate ker. 
ka = 


fracln25.5 
an 


ka = 0.126 
hot 
Step 2: Calculate the volume of distribution 


fracT.98 0.126 
„L/h,h 

Va = 63.33 

T 


Step 3: Determine 
tau 


tau = 


fracln k 


1a tat 


wey ey 
fracCmazCmin 
right) 

tau = 

fracln 0.126 
left( sh! 
frac9.19 1.42 

ymg/L,mg/L 

right) 

tau = 14.8 

sh 

Step 4: Calculate the required dose. 

Cmin = 

fracDose V 


cdotF 
edot 


left| 
ket -ka 
cdot cdot 
fracetou 1 — etau 
right] 
1.42 
mg/L = 
fracDose63.33 
cdotl,L 
cdot 
left| 
—0.126 —0.126 
Pie oe 
cdot14.8 cdot14.8 
Paoa lea 
right] 
Dose = 490.6 
mg 


If we round the dose down, we will be outside the therapeutic window because we are dosing to the 
minimum concentration. Therefore, when dosing to Cmin we round up and vice versa for Cmaz- 


Always make sure to check your units to ensure they cancel out and leave the desired units. 


RATIONALE: 
Correct Answer: 


* 490.6 mg - The calculated dose is 490.6 mg. 


Incorrect Answers: 
= 1008 mg - The calculated dose is not 1008 mg. 
* 858 mg - The calculated dose is not 858 mg. 
+ 477.4 mg - The calculated dose is not 477.4 mg. 


TAKEAWAY/KEY POINTS: 


‘The following equation can be used to calculate the dose needed for minimum plasma concentration: 
Cmin = 


fracDose V 
cdot F 
cdot 
le fel 
ke aka 
cdot cdot 


fracetou 1 — etau 
right] 


